To ensure reproducible and exhaustive Y2H results, these libraries are screened to saturation using an optimized mating procedure. This allows to test on average 100 million interactions per screen, corresponding to a 10-fold coverage of the library. As a consequence, multiple, independent fragments are isolated for each interactant, enabling the immediate delineation of a minimal interacting domain and the computation of a confidence score.
Skeletal muscle differentiation has long been studied as a model for developmentally specific transcriptional regulation.
Much of what is now known has come from studying MRF and MEF2 family transcription factors and their direct regulatory action on a small set (20) of well-known enhancers for muscle-specific target genes. During differentiation, MRF and MEF2 regulators are wired in a circuit that has prominent positive feed-back and feed-forward loops; their joint action on target enhancers is postulated to be necessary and sufficient to drive a basal promoter in muscle specific gene expression.
Here we have applied two genome-wide assays, ChIP-Seq and RNA-Seq, to map interactions of MRF, MEF2 and SRF in C2 myoblasts and myocytes. For interpretation of this core network, we add maps for transcriptional repressors, RNA polymerase, p300, and a set of histone modifications. We analyze the individual and joint occupancy patterns, to ask how in vivo factor binding relates to RNA polymerase loading and to RNA expression in myoblasts and myocytes.
Our large-scale MRF ChIP-Seq maps successfully captured the expected interactions at 25 muscle enhancers characterized by transfection assays. Well-known muscle genes often have, in addition to the known enhancers, other sites of MRF and MEF2 occupancy. These muscle-specific transcription factors are also observed near thousands of non-muscle genes.
Our data suggest that regulatory output from more than half the MRF and MEF2 sites requires additional information to understand how they affect expression from other promoters. Distant regulatory interactions in the nucleus, and promoter response biases are under investigation. and diagrams using the meta-information within the database.
As well as network curation, we include tools for network analysis, for example identifying regulatory motifs to reveal genes involved in functionally important biological circuitry. myGRN also interfaces with Chilibot and iHOP, tools that identify putative interactions directly from paper abstracts by natural language processing. Users can submit pairs of genes from their networks to these tools, and import search results directly into myGRN for processing. We are developing our use of these programs to allow users to automatically generate networks based on a set of user-specified genes.
We have used myGRN to construct networks on lens development in mouse, chick and Xenopus, and eye development in Drosophila. We are interested in the conservation of these networks across species, and the evolution of network motifs and kernels.
We have also imported a network of 832 zebrafish genes generated automatically from PubMed abstracts, and have demon- Furthermore, crucial 3D data is lost with planar samples. Optical projection tomography (OPT) can capture the full 3D expression pattern in a whole embryo at a reasonably high resolution and at moderately high throughput. A large database containing spatio-temporal patterns of expression for the mouse (EMAGE) has been created and is proving to be a valuable resource. Recently, the chick has become an important model for spatially and temporally controlled gain-and loss-of-function approaches. To date, a well-established gene expression database for the chick does not exist. Thus, the aim of this project is to produce a 3D anatomical atlas and ontology of the chick embryo with a database of S288 gene expression patterns during chick development. This involves a major collaboration between groups in Edinburgh, Dublin, Bath and London. This database will be based on EMAGE and cross-referenced to the mouse through orthologous gene pairs (http://www.emouseatlas.org/testemage/home.php). Throughout this project, the data and framework will be used to identify groups of genes that are co-expressed in important signalling regions. Conservation of these genes will be examined in the chick and mouse. This database will be made publicly available (http://www.echickatlas.org/) and will be a valuable resource to the developmental community. This is partly because such measurements are generally made on large cell populations of unknown heterogeneity, whereas the processes that control differentiation occur primarily at the cellular level.
We are trying to determine how the set of allowable states change during the differentiation process. 
